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In the name of God



Content

• Introduce the capability  of remote sensing data in estimating environmental 

parameters

• Monitoring climate change and its impact on public health

• Environmental parameters and vector-borne diseases

• Time series analysis of remote sensing data in temporal and spatial prediction 

of vector-borne disease

• Utilization of early warning system in public health management
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Estimating Environmental Parameters Using RS Data
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Temperature
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Temperature
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Evapotranspiration (ET)
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Common methods to estimate ET
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• SEBAL

• SEBS

• METRIC



Soil Moisture
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Soil Moisture
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Air Pollutions
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Sentinel-5p



Air Pollutions
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MODIS



Precipitation
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• PERSIANN, PERSIANN-CDR, PERSIANN

• TRMM

• CHIRPS

• SM2RAIn-ASCAT



Precipitation
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Drought Indices
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Vegetation Indices
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Climate Change
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• Rising temperatures

• Melting ice and snow

• Drought

• Rising sea levels

• Changing rainfall pattern

• Rising levels of CO2, methane, and other greenhouse gases

• Severe storms

• Increased intense tropical cyclone activity



Causes of  Climate Change
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• Adverse Health Consequences

• Vulnerable Population

oAreas with a high  baseline  prevalence of climate-sensitive  diseases, such as malaria

oAreas where epidemic disease is associated with climate patterns, such as cholera and other 

diseases linked to the El -Niño Southern Oscillation

oAreas with reduced access to food or water as a result of drought or other impacts of 

climate change

oAreas of increased risk of water-borne or vector-borne disease.



Causes of  Climate Change
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• Effects on Biological Systems

oChanges in the lifecycles of vectors, reservoirs, and pathogens

o Impacts on diseases of wildlife and plants

oDisruptions of the interactions among species

oDestruction of habitats.

• Effects on Social Systems

oDroughts, floods, and sea level rise often force people to flee their homes and communities 

in search of safer places with better economic opportunities

oFood insecurity and resultant food price shocks are often associated with violence and other 

forms of conflict



Climate Change and Public Health
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Climate Change and Public Health
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• Vector-Borne Disease

• Water-Borne Disease

• Food-Borne Disease



Vector-Borne Disease
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• Vector-borne diseases are caused by pathogens that are carried or 

transmitted by invertebrates, mostly arthropods.

oMalaria

oLeishmaniasis

oYellow fever

oDengue and severe dengue

o…



Water-Borne and Food-Borne Disease
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• Floods and droughts impact agricultural systems and the availability and 

safety of food and water.

• Agriculture, the sector that uses the most water, accounts for much water 

pollution. Water carries waste from people and animals, contributing to 

agricultural runoff, and, once contaminated, provides many opportunities and 

pathways for people to acquire waterborne or foodborne disease.

• Rainfall has been linked to gastrointestinal illness and to waterborne disease 

in both high-income and low-income countries.



Water-Born and Food-Borne Disease
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Climate factors have been associated with the following:

• Bacteria,  such as  pathogenic E. coli and species of Campylobacter, 

Leptospira, Salmonella, and Vibrio.

• Parasites, such as species of Cryptosporidium, Cyclospora, Giardia, and 

Toxoplasma

• Viruses, such as hepatitis A and E viruses, norovirus, and polioviru



Environmental parameters and vector-borne diseases
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Malaria



Environmental parameters and vector-borne diseases
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Leishmaniasis



Environmental parameters and vector-borne diseases
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Environmental parameters and vector-borne diseases
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Dengue

• Precipitation

• Temperature



Time series analysis of remote sensing data in temporal 

and spatial prediction of vector-borne disease
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• Risk map

Spatial

• Seasonal Risk

Temporal



Google Earth Engine Cloud-Based Platform
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• Google Earth Engine (GEE) has rendered it possible to analyze time series 

remote sensing data easily and in the shortest time by providing fast and 

accessible processing space and easy access to free remote sensing data.



Sample of  Temporal Prediction
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Sample of  Temporal Prediction
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Sample data from Qaleh-Ganj County (Red 
Boundary) acquired in April 2020. (a) RGB 
true color; (b) ET; (c) Precipitation; (d) 
SSM; (e) SUSM; (f) NDVI; (g) LST.



Adaptive LST
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NDVI
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Precipitation
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Soil Moisture
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ET
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Temporal Prediction
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Sample of  Spatial Prediction
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Sample of  Spatial Prediction
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Sample of  Spatial Prediction
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Early Warning System Components
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Early Warning System Components
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Early Warning System Components
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https://iridl.ldeo.columbia.edu/maproom/Health/Regional/Africa/Malaria/System.html#tabs-3



Thanks a lot for your 
attention


